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(57) It is desired to provide a user with improved op- 
eratability of an information-processing apparatus and 
usability of application programs as well as to implement 
rendering of services to download the application pro- 
grams from a server to the information-processing ap- 
paratus. If storage means employed in the information- 
processing apparatus does not contain a free area with 
a storage size large enough for accommodating a de- 
sired application program and a data file relevant thereto 



to be downloaded from the server, an information com- 
munication system comprising the information-process- 
ing apparatus and the server automatically transfers ap- 
plication programs and data files from the storage 
means to an external recording medium such as the 
server itself to be saved therein in order to secure a free 
storage area in the storage means. The free storage ar- 
ea is used for storing a desired application program and 
a relevant data file which are to be downloaded from the 
server. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an informa- 
tion-processing apparatus, a server, an information 
communication system, an information processing pro- 
gram, an information providing method and system, and 
an information providing program. Embodiments of the 
present invention relate to processing to download ap- 
plication software. 

[0002] Information-processing apparatuses such as a 
personal computer and a PDA (Personal Digital Assist- 
ant) have been becoming popular and are used in var- 
ious kinds of processing. 

[0003] In addition, application software used in an in- 
formation-processing apparatus is presented to the user 
by using media such as a disc or a memory card or 
downloaded to the apparatus through a communication 
line. 

[0004] By the way, in the case of a portable and com- 
pact information-processing apparatus such as a PDA, 
the size of a memory source thereof is unavoidably lim- 
ited. Thus, when an application program is installed in 
an internal storage unit, the storage area becomes full 
in many cases. 

[0005] When the user wants to further add a new ap- 
plication program in such a circumstance, the user 
needs to delete or save an already installed program or 
an already installed data file in another storage medium 
in order to secure a storage area in the internal storage 
unit. The already installed application program or data 
file to be saved may be a program no longer needed or 
not used frequently. Then, it is necessary to carry out 
an operation to add the new application program to the 
existing software by installing the program in the se- 
cured storage area. 

[0006] However, stress is much developed in the user 
by the fact that it is difficult as well as cumbersome to 
carry out the work to form of a judgment as to whether 
or not an already installed application program or data 
file is still required, the fact that it takes labor to carry 
out the work of deleting an existing application program 
or data file no longer required or used infrequently and 
the fact that the work to set a location for saving an ap- 
plication program or a data file and to set a connection 
to the location is troublesome. It takes also much time 
to carry out these works. The user's stress and the much 
time caused by these works are a problem. 
[0007] in addition, due to such much consumed time 
and labor, the user gives up services rendered by typi- 
cally a provider using servers even if the provider is ca- 
pable of providing the user with application programs 
desired by the user. 

SUMMARY OF THE INVENTION 

[0008] An embodiment of the present invention seeks 



to address the problems described above to enable ad- 
dition of application programs without requiring the user 
to bear an excessively heavy operation load even if the 
size of the memory resource is limited, and to simplify 
5 use of a service rendered by a server to download ap- 
plication programs so as to increase interests of both 
the user and the server. 

[0009] According to a first aspect of the invention, 
there is provided an information-processing apparatus 

10 comprising storage means for storing application pro- 
grams and data files; processing means for activating 
an application program stored in the storage means to 
carry out required processing; communication means 
for communicating data with an external server; and 

15 control means for controlling the communication means 
and the storage means; wherein the control means con- 
trols the communication means and the storage means 
in such a manner that when an application program is 
downloaded from the server connected by the commu- 

20 nication means, if the storage means has a free storage 
area left in which the application program is allowed to 
be installed, the application program downloaded from 
the server is installed in the storage means; but if the 
storage means has no free storage area left in which the 

25 application program is allowed to be installed, an appli- 
cation program or a data file stored in the storage means 
is saved to an external recording medium by way of the 
communication means in order to allocate a free storage 
area in the storage means and then the application pro- 

30 gram transmitted from the server is installed in the stor- 
age means. 

[001 0] According to a second aspect of the invention, 
there is provided a server comprising communication 
means for carrying out communications of data; down- 

35 loaded-data storage means for storing a variety of ap- 
plication programs to be downloaded; saved-data stor- 
age means; and control means for controlling the com- 
munication means, the downloaded-data storage 
means, and the saved-data storage means; wherein 

40 when the server receives a download request from an 
information processing apparatus connected to the 
server via the communicating means for carrying out 
communications of data, the control means transmits an 
application program stored in the downloaded-data stor- 

45 age means to the information processing apparatus, 
and when the server receives a saving request from the 
information apparatus, the control means stores an ap- 
plication program or a data file transmitted from the in- 
formation processing apparatus in the saved-data stor- 

50 age means as saved data. 

[0011] According to a third aspect of the invention, 
there is provided an information communication system 
including an information-processing apparatus and a 
server connected to the information-processing appara- 

55 tus in a state of being able to exchange data with the 
information-processing apparatus, the information- 
processing apparatus comprising storage means for 
storing application programs and data files; processing 
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means for activating an application program stored in 
the storage means to carry out required processing; 
communication means for communicating data with an 
external server; and control means for controlling the 
communication means and the storage means; wherein 
the control mears controls the communication means 
and the storage means in such a manner that when an 
application program is downloaded from the server con- 
nected by the communication means, if the storage 
means has a free storage area left in which the applica- 
tion program is allowed to be installed, the application 
program downloaded from the server is installed in the 
storage means; but if the storage means has no free 
storage area left in which the application program is al- 
lowed to be installed, an application program or a data 
file stored in the storage means is saved to an external 
recording medium by way of the communication means 
in order to allocate a free storage area in the storage 
means and then the application program transmitted 
from the server is installed in the storage means, on the 
other hand, the server comprising communication 
means for carrying out communications of data; down- 
loaded-data storage means for storing a variety of ap- 
plication programs to be downloaded; saved-data stor- 
age means; and control means for controlling the com- 
munication means, the downloaded-data storage 
means, and the saved-data storage means; wherein 
when the server receives a download request from an 
information processing apparatus connected to the 
server via the communicating means for carrying out 
communications of data, the control means transmits an 
application program stored in the downloaded-data stor- 
age means to the information processing apparatus, 
and when the server receives a saving request from the 
information apparatus, the control means stores an ap- 
plication program or a data file transmitted from the in- 
formation processing apparatus in the saved-data stor- 
age means as saved data. 

[0012] According to a fourth aspect of the invention, 
There is provided an information-processing method 
comprising the steps of storing application programs 
and data files in a storing means; activating an applica- 
tion program stored in the storage means to carry out 
required processing by a processing means; communi- 
cating data with an external server by way of a commu- 
nication means; and controlling the communication 
means and the storage means by a control means; 
wherein the control means controls the communication 
means and the storage means in such a manner that 
when an application program is downloaded from the 
server connectec by the communication means, if the 
storage means has a free storage area left in which the 
application program is allowed to be installed, the appli- 
cation program downloaded from the server is installed 
in the storage means; but if the storage means has no 
free storage area left in which the application program 
is allowed to be installed, an application program or a 
data file stored in the storage means is saved to an ex- 



ternal recording medium by way of the communication 
means in order to allocate a free storage area in the stor- 
age means and then the application program transmit- 
ted from the server is installed in the storage means. 
5 [0013] According to a fifth aspect of the invention, 
there is provided an information providing method com- 
prising the steps of carrying out communications of data 
by way of a communication means; storing a variety of 
application programs to be downloaded in a download- 
10 ed-data storage means; controlling the communication 
means, the downloaded-data storage means, and a 
saved-data storage means; wherein when a download 
request from an information processing apparatus con- 
nected to a server via the communicating means is re- 
'5 ceived, the control means transmits an application pro- 
gram stored in the downloaded-data storage means to 
the information processing apparatus, and when a sav- 
ing request from the information apparatus is received, 
the control means stores an application program or a 
data file transmitted from the information processing ap- 
paratus in the saved-data storage means as saved data. 
[0014] According to a sixth aspect of the invention, 
there is provided an information-processing program 
comprising the steps of storing application programs 
and data files in a storing means; activating an applica- 
tion program stored in the storage means to carry out 
required processing by a processing means; communi- 
cating data with an external server by way of a commu- 
nication means; and controlling the communication 
means and the storage means by a control means; 
wherein the control means controls the communication 
means and the storage means in such a manner that 
when an application program is downloaded from the 
server connected by the communication means, if the 
storage means has a free storage area left in which the 
application program is allowed to be installed, the appli- 
cation program downloaded from the server is installed 
in the storage means; but if the storage means has no 
free storage area left in which the application program 
is allowed to be installed, an application program or a 
data file stored in the storage means is saved to an ex- 
ternal recording medium by way of the communication 
means in order to allocate afree storage area in the stor- 
age means and then the application program transmit- 
ted from the server is installed in the storage means. 
[0015] According to a seventh aspect of the present 
invention an information providing program comprising 
the steps of carrying out communications of data by way 
of a communication means; storing a variety of applica- 
tion programs to be downloaded in a downloaded-data 
storage means; controlling the communication means, 
the downloaded-data storage means, and a saved-data 
storage means; wherein when a download request from 
an information processing apparatus connected to a 
server via the communicating means is received, the 
control means transmits an application program stored 
in the downloaded-data storage means to the informa- 
tion processing apparatus, and when a saving request 
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from the information apparatus is received, the control 
means stores an application program or a data file trans- 
mitted from the information processing apparatus in the 
saved-data storage means as saved data. 
[0016] That is to say, in accordance with an embodi- 
ment of the present invention, if the storage means of 
the information-processing apparatus includes no left 
free storage area with a size large enough for installing 
a new application program to be downloaded from the 
external server, the information communication system 
automatically saves an application program or a data 
file stored in the storage means to the server or an ex- 
ternal recording medium on the communication network 
in order to allocate a free storage area in the storage, 
means and then downloads the new application pro- 
gram from the external server, installing the new appli- 
cation program in the storage means. 
[0017] In addition, if an application program or a data 
file saved in the external recording medium exists at 
completion of use of an active application program 
downloaded from the external server or at the time when 
the user finishes using it and carries out predetermined 
operation, the application program is deleted from the 
storage means In order to restore the saved application 
program or the saved data file from the external record- 
ing medium to the storage means and reestablish a 
state prior to downloading. 

[0018] As a result, the user is capable of easily utiliz- 
ing a variety of application programs provided by an ex- 
ternal server without worrying about the memory re- 
source. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] For a better understanding of the present in- 
vention, reference will now be made by way of example 
to the accompanying drawings in which: 

Figs. 1Ato 1D are diagrams showing a plan view, 
a right-side view, a left-side view and a top view of 
an information-processing apparatus implemented 
by an embodiment of the present invention; 
Fig. 2 is a block diagram showing the information- 
processing apparatus implemented by the embod- 
iment; 

Fig. 3 is an explanatory diagram showing the struc- 
ture of an OS installed in the information-processing 
apparatus implemented by the embodiment; 
Fig. 4 is an explanatory diagram showing the struc- 
ture of a database handled in the information- 
processing apparatus implemented by the embod- 
iment; 

Fig. 5 is a diagram showing a communication net- 
work provided by the embodiment; 
Fig. 6 is a block diagram showing a server provided 
by the embodiment; 

Fig. 7 is an explanatory diagram showing an activa- 
tion-history table provided by the embodiment; 



Fig. 8 is an explanatory diagram showing how an 
application program is downloaded and saved in 
this embodiment; 

Fig. 9 is an explanatory diagram showing how an 
5 application program is downloaded and saved in 

this embodiment; 

Fig. 10 is an explanatory diagram showing how an 
application program is downloaded and saved in 
this embodiment; 
10 Fig. 11 shows a flowchart representing processing 
carried out upon activation of an application pro- 
gram; 

Fig. 12 is flowcharts representing processing to 
download an application program in this embodi- 
es ment; 

Fig. 13 is continuation flowcharts representing 
processing to download an application program in 
this embodiment; 

Fig. 14 is flowcharts representing processing to 
20 download an application program in another em- 
bodiment; and 

Fig. 15 is continuation flowcharts representing 
processing to download an application program in 
the other embodiment. 

25 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0020] An illustrative embodiment of the present in- 
30 vention is explained in an order given below. An infor- 
mation-processing apparatus implemented by the em- 
bodiment is an information-processing apparatus func- 
tioning as the so-called PDA (Personal Digital Assist- 
ant). 

35 

1: External Appearance of the Information-Process- 
ing Apparatus 

2: Configuration of the Information-Processing Appa- 
ratus 

40 3: Structures of the OS and the Database 
4: Network Configuration 
5: Server 

6: Processing to Download an Application Program 
from the Server to the Information-Processing Ap- 
45 paratus 

1: External Appearance of the Information-Processing 
Apparatus 

50 [0021 ] Figs. 1 A to 1 D are diagrams showing a typical 
external appearance of an information-processing ap- 
paratus implemented by the embodiment. 
[0022] The information-processing apparatus 1 is a 
compact, light and portable apparatus functioning as the 

55 so-called PDA. A memory card 70 is mounted on the 
information-processing apparatus 1 as a recording me- 
dium. Data can be recorded and played back into and 
from the memory card 70. 
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[0023] It should be noted that the scope of the present 
invention is not limited to a portable information- 
processing apparatus. Instead, the present invention 
can be applied to information-processing apparatuses 
of all types represented mainly by the personal compu- 5 
ter. In addition, recording media used by the information- 
processing apparatus 1 for recording data are not limit- 
ed to the memory card 70. The recording media include 
a variety of other recording media such as a variety of 
other memory cards, an optical disc and a magneto-op- 10 
tica! disc. 

[0024] Figs. 1 A, 1 B, 1 C and 1 D are diagrams showing 
respectively a plan view, a right-side view, a left-side 
view and a top view of a typical external appearance of 
the information-processing apparatus 1 . 15 
[0025] As shown in Fig. 1D, memory slots 7 are cre- 
ated on the top-surface side of the information -process- 
ing apparatus 1 . The memory slots 7 are each used for 
mounting a memory card 70 on the information-process- 
ing apparatus 1 . "he information-processing apparatus 20 
1 is capable of recording and playing back various kinds 
of data into and from a memory card 70. The types of 
data include computer data, music data, audio data, 
moving-picture data, static-picture data and control da- 
ta. Particularly, in the case of this embodiment, applica- 25 
tion programs and data files relevant to the application 
programs are recorded and played back into and from 
the memory card 70. 

[0026] It should be noted that a plurality of memory 
cards 70 can be mounted at the same time on the 2 or 30 
more memory slots 7 created on the information- 
processing apparatus. 

[0027] On the top surface of the information-process- 
ing apparatus 1 , a display unit 2 implemented by typi- 
cally a liquid-crystal panel is created. The display unit 2 35 
is used for displaying various kinds of information such 
as pictures accompanying activation of application soft- 
ware and accomoanying various kinds of processing, 
data in the form of pictures and characters, information 
added to a playback audio signal and added to playback 40 
music, a guide message giving an instruction as to how 
to carry out an operation and a menu screen for select- 
ing playback and edit operations or the like. 
[0028] The information-processing apparatus 1 is 
provided with a variety of operators to be operated by 4s 
the user. The operators include main members such as 
operation keys 3a, 3b, and a jog dial 3c. The user is 
capable of carrying out a variety of necessary opera- 
tions including an operation to turn on the power supply, 
an operation to operate a menu and select an item from so 
the menu and an operation to enter data such as char- 
acters by operating these operators. 
[0029] These operation keys 3a, the jog dial 3b and 
the push dial 3c sire no more than typical operators. To 
be more specific, the number of operators, the types of ss 
the operators and their locations can be changed in a 
variety of conceivable ways. 

[0030] In addition, the information-processing appa- 



ratus 1 also includes a speaker 4, a microphone 5 and 
a photographing unit 6. The speaker 4 is used for out- 
putting a voice and/or a sound while the microphone 5 
is used for inputting a voice and/or a sound. The photo- 
graphing unit 6 is used for taking in a photographed pic- 
ture. 

[0031] Furthermore, a variety of terminals are provid- 
ed for connecting the information-processing apparatus 
1 to various kinds of equipment. For example, the ter- 
minals include a headphone terminal 10, a line-output 
terminal 12 and a line-input terminal 11 as shown in Fig. 
1B. Moreover, as shown in Fig. 1C, an 1EEE-1 394 ter- 
minal 8 and a USB (Universal Serial Bus) terminal 9 are 
provided as well. 

[0032] It should be noted that these terminals can 
have a variety of conceivable types and be located at 
different possible locations. The number of terminals 
may also vary from application to application. 
[0033] For example, digital input/output terminals 
may also be provided for optical cables. It is also possi- 
ble to provide other terminals such as an SCSI (Small 
Computer System Interface) connector, a serial port or 
an RS232C connector. 

[0034] In addition, in the case of this information- 
processing apparatus 1, information can be download- 
ed from a predetermined server through a communica- 
tion network such as a public network or from other 
sources such as Internet. An antenna 13 provided in this 
information-processing apparatus 1 is used for estab- 
lishing a radio communication with a base station of a 
communication network. 

2; Configuration of the information-Processing 
Apparatus 

[0035] Fig. 2 is a diagram showing the internal con- 
figuration of the information-processing apparatus 1 . As 
shown in the figure, the information-processing appara- 
tus 1 includes internal core members such as a system 
controller 21, a CPU (Central Processing Unit) 22, a 
flash ROM (Read-Only Memory) 23 and a D-RAM (Dy- 
namic RAM) 24. In addition, the information-processing 
apparatus 1 also includes an operation unit 35, a display 
control unit 27 and a display unit 2, which each serve as 
a basic interface with the user. 

[0036] The system controller 21 inputs information on 
an operation from the operation unit 35. Receiving the 
input, the system controller 21 interrupts the CPU 22. 
[0037] The operation unit 35 corresponds to the op- 
eration keys 3a, the jog dial 3b and the push dial 3c, 
which are shown in Figs. 1Ato 1D. In addition, the dis- 
play unit 2 also displays operation keys and icons. The 
displayed operation keys and icons are not described in 
the explanation with reference to Figs. 1A to 1D. The 
display unit 2 also has a touch-detecting function using 
touch panel operators. In this case, the touch panel op- 
erators are included in the operation unit 35 shown in 
Fig. 2. 
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[0038] The CPU 22 is a member that executes basic 
software called an OS (Operating System) and applica- 
tion programs. The CPU 22 carries out necessary 
processing according to information on an operation. 
The information is supplied to the CPU 22 through the 
system controller 21 . 

[0039] The ROM 23 is used for storing a basic-oper- 
ation program, a variety of processing constants and 
setting information among other data. 
[0040] The D-RAM 24 is used for storing information 
requires in various kinds of processing. The D-RAM 24 
also serves as a data buffer and an extension of a work 
area of the CPU 22. In addition, the D-RAM 24 is used 
for a number of purposes in dependence on processing 
carried out by the CPU 22. The D-RAM 24 includes a 
storage area which is a non-volatile area. In this storage 
area, the OS and application software are installed. 
[0041] The user invokes the application software in- 
stalled in the D-RAM 24 by carrying out an operation. 
Then, the CPU 22 executes the invoked application soft- 
ware. 

[0042] The application software has a user-interface 
screen displayed by rendering a picture in a frame buffer 
allocated in the D-RAM 24. The picture rendering is 
based on a state transition triggered by a command is- 
sued by the user. The rendered-picture data is trans- 
ferred to a display control unit 27 to be eventually dis- 
played on the display unit 2. 

[0043] In addition, the memory slots 7 are created for 
memory cards 70 as described earlier, allowing the 
memory cards 70 to be mounted on the information- 
processing apparatus 1 . The CPU 22 is capable of mak- 
ing an access to any of the memory cards 70 through a 
memory-card interface unit 28 in write and read opera- 
tions. 

[0044] In this embodiment, a flash memory having a 
predetermined storage capacity is used as the memory 
card 70. The flash memory is enclosed in a case. As 
concrete typical dimensions, the case has a depth W11 
of 60 mm, a width W1 2 of 20 mm and a thickness W1 3 
of 2.8 mm. 

[0045] In such a memory card 70, the storage capac- 
ity of the flash memory 81 is prescribed to be 4 MB 
(megabytes), 8 MB, 16 MB, 32 MB, 64 MB or 128 MB. 
[0046] The so-called FAT file system cited above is 
used as a file system for recording and playing back da- 
ta. 

[0047] The CPU 22 is capable of using any of the 
memory cards 70 mounted on the memory slots 7 as a 
memory-area extension. 

[0048] In addition, it is needless to say that an appli- 
cation program stored in one of the memory cards 70 
can be installed in the D-RAM 24. As an alternative, by 
loading an application and data from one of the memory 
cards 70 into the D-RAM 24, necessary processing can 
be carried out. 

[0049] Furthermore, by executing a desired applica- 
tion program, the CPU 22 is capable of recording vari- 



ous kinds of data such as created text data, picture data, 
audio data and tabulated data into one of the memory 
cards 70. 

[0050] It should be noted that, when the information- 
5 processing apparatus 1 detects an operation to mount 
a memory card 70 on one of the memory slots 7, the 
information-processing apparatus 1 allows recording 
and playback operations to be carried out on the mem- 
ory card 70 or performs the so-called hot plug-in oper- 
10 ation wherein an application program and data stored 
in the memory card 70 are automatically expanded in 
the D-RAM 24. 

[0051] The memory-card interface unit 28 is capable 
of encoding data to be stored in the memory card 70 

15 and decoding data read out from the memory card 70. 
[0052] The photographing unit 6 typically comprises 
a CCD photographing device and a photographing cir- 
cuit system. Data of a photographed picture taken by 
the photographing unit 6 can be stored in the D-RAM 24 

20 by way of a photograph ed-data interface unit 34. By ex- 
ecution of predetermined application programs, the 
CPU 22 is capable of editing data of a photographed 
picture and recording the data into the memory card 70. 
[0053] An audio interface unit 29 is an interface mem- 

25 ber for outputting data to the speaker 4, the headphone 
terminal 10 and the line-output terminal 12 as well as 
inputting data from the microphone 5 and the line-input 
terminal 11 . 

[0054] For example, an analog audio signal input from 

30 the microphone 5 or the line-input terminal 11 is subject- 
ed to predetermined amplification and predetermined fil- 
tering in an input-audio-processing unit 32. A signal out- 
put by the input-audio-processing unit 32 is converted 
by an A/D converter 33 into digital audio data, which is 

35 then supplied to the audio interface unit 29. Controlled 
by the CPU 22, the audio interface unit 29 processes 
the digital audio data received from the A/D converter 
33. Typically, the digital audio data is subjected to a com- 
pression and encoding process in the audio interface 

40 unit 29. The audio interface unit 29 outputs a result of 
the process to the memory-card interface unit 28 to be 
recorded in the memory card 70. On the other hand, the 
audio interface unit 29 carries out a predetermined de- 
coding process on digital audio data read out and sup- 

45 plied from the memory card 70 and supplies a result of 
decoding to a D/A converter 30 for converting the digital 
audio data into an analog audio signal. An output-audio- 
processing unit 31 carries out predetermined processes 
such as amplification and impedance adjustment, which 

50 conform to an output destination of the signal, on the 
analog audio signal received from the D/A converter 30. 
The output destination of a signal produced by the out- 
put-audio processing unit 31 can be the speaker 4, the 
headphone terminal 10 or the line-output terminal 12. 

55 [0055] A USB interface unit 25 is a communication in- 
terface unit for interfacing with an external apparatus 
connected to a USB connector 9. The CPU 22 is capable 
of communicating data with a personal computer con- 
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nected externally or another external apparatus such as 
a peripheral through the USB interface unit 25. Exam- 
ples of data communicated between the CPU 22 and an 
external apparatus through the USB interface unit 25 
are application software and a data file, which are han- 
dled in the information-processing apparatus 1 . A data 
file contains typically picture data and audio data. 
[0056] By the same token, an IEEE-1394 interface 
unit 26 is a communication interface unit for interfacing 
with an external apparatus connected to an IEEE-1394 
connector 8. The CPU 22 is capable of communicating 
various kinds of data with the external apparatus 
through the IEEE-1394 interface unit 26. 
[0057] A communication unit 36 is a member for com- 
municating information with an external server, Internet 
homepage orthe like through typically a communication 
network. Particularly in the case of this embodiment, the 
information-processing apparatus 1 is capable of down- 
loading application software and data files from typically 
an external server through the communication unit 36. 
[0058] The CPU 22 downloads an application pro- 
gram by way of the communication unit 36 and installs 
the program into t he D-RAM 24 to be activated automat- 
ically. 

[0059] The information-processing apparatus 1 im- 
plemented by this embodiment is exemplified as a radio 
communication terminal communicating with a commu- 
nication network. It should be noted, however, that the 
information-processing apparatus 1 can also be provid- 
ed with a modem or a connection terminal connected to 
a public telephone network by a wire. 
[0060] In additon, the information-processing appa- 
ratus 1 can be not only connected by a public line to an 
external server orthe like, from which application soft- 
ware and data files can be downloaded, but also con- 
nected to typically a server system or a terminal in a 
communication system by a dedicated line. 
[0061 ] It should be noted that the configuration of the 
information-processing apparatus 1 shown in Fig. 2 is 
typical to the bitter end. That is to say, configurations of 
the information-processing apparatus 1 are not limited 
to the one shown in the figure. Forexample, it is possible 
to add a variety of configuration members employed 
generally in a personal computer or a PDA apparatus to 
the configuration, or eliminate members each serving 
as a component not actually needed from the configu- 
ration on the basts of design considerations. 

3: Structures of the OS and the Database 

[0062] The following description explains the struc- 
ture of an OS installed in the information-processing ap- 
paratus 1 by referring to Fig. 3. As shown in Fig. 3, the 
OS which is basic software comprises a manager layer 
including a kernel serving as the nucleus of the OS, 
standard libraries and an HAL (Hardware Abstract Lay- 
er). The HAL is a layer of hardware such as a control IC. 
[0063] Application software is executed under basic 



operations of such an OS configuration. 
[0064] A device driver or a plurality of device drivers 
are provided for the HAL, forming a layer. Each of the 
device drivers drives actual hardware (HW) with which 
5 the device driver is associated. 

[0065] Particularly, in the case of the information- 
processing apparatus 1 implemented by the embodi- 
ment, the memory card 70 can be driven by a device 
driver. Since data stored in the memory card 70 is man- 
to aged by using a FAT system as will be described later, 
the OS includes a FAT library. The OS also has an MS 
library for handling memory cards 70. 
[0066] Thus, a memory drive and memory cards 70 
are driven on the basis of a FAT library, an MS library. 
is [0067] In the information-processing apparatus 1 im- 
plemented by the embodiment to have such an OS 
structure, a database concept is introduced as a con- 
cept corresponding to what is normally called a file. 
[0068] The technical term database used in this de- 
20 scription is not what is normally called a database used 
merely for storing data, but a database with a formatted 
structure wherein the database itself is capable of man- 
aging data. In this meaning, the database corresponds 
to a file. 

25 [0069] Fig. 4 is a diagram showing the structure of a 
database. As shown in the figure, the database com- 
prises a header (DTB header), a pointer table and a data 
area for storing actual data. The DTB header includes 
a database name (DTB name) and an area for storing 

30 other information. Locations of pieces of actual data 
stored in the data area are managed by pointers stored 
in the pointer table. 

[0070] There are 2 types of database with such a 
structure. For example, in general, a piece of application 

35 software comprises a plurality of files, namely, an exe- 
cution file named ***.exe and a data file named ***.data. 
A resource database named ***.prc corresponds to the 
execution file ***.exe and a database database named 
***.dtb corresponds to the data file ***.data. 

40 [0071] In the information-processing apparatus 1 im- 
plemented by this embodiment, data is handled by 
adopting such a concept of database. Thus, a file re- 
corded into or played back from a memory card 70 or a 
file handled by the FAT file system is treated as a data- 

45 base. 

[0072] It should be noted that the technical term file 
used in this specification means a file conforming to the 
general concept. In this embodiment, file means a da- 
tabase with the structure described above. 

50 

4: Network Configuration 

[0073] Fig. 5 is a diagram simply and plainly showing 
a communication network to which the information- 
55 processing apparatus 1 is connected. As described ear- 
lier, the information-processing apparatus 1 is capable 
of loading application programs and the like from a serv- 
er by communication through the communication unit 
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36. A server 130 connected to a communication network 
like the one shown in Fig. 5 is a server from which ap- 
plication programs can be loaded. 
[0074] Fig. 5 is a diagram showing a model of a com- 
munication network implemented for a portable-tele- 
phone system or the like. A mobile-communication net- 
work N2 is a communication network provided by a com- 
munication enterprise generally known as a provider. As 
shown in the figure, the mobile-communication network 
N2 comprises a base station 121, a relay station 122, 
an application server 123 and a gateway 124. 
[0075] The information-processing apparatus 1 im- 
plemented by the embodiment establishes radio com- 
munication with the base station 121 employed in the 
mobile-communication network N2. it should be noted 
that there are of course a plurality of base stations 1 21 
and a plurality of relay stations 122. 
[0076] The application server 123 is a member for 
providing application software and data files to the in- 
formation-processing apparatus 1 and other terminals. 
The gateway 124 functions as a conversion unit for han- 
dling data of typically homepages in Internet N1 . Thus, 
the application server 123 is capable of communicating 
with Internet N1 through the gateway 124. Information 
acquired from Internet N1 through such communication 
can be transmitted to a terminal of such as the informa- 
tion-processing apparatus 1 . 

[0077] The server 1 30 rendering downloading servic- 
es to the information-processing apparatus 1 in this em- 
bodiment is a server connected to internet N 1 . The serv- 
er 130 renders services of downloading application pro- 
grams to the information-processing apparatus 1 by 
communication through the mobile-communication net- 
work N2. 

[0078] It should be noted that the services rendered 
by the server 1 30 to download application programs to 
the information-processing apparatus 1 can be free of 
charge. In the case of fee-charging services, on the oth- 
er hand, the server 130 carries out a charging process 
for the user of the information-processing apparatus 1 
each time a service is rendered. 

5: Server 

[0079] Fig. 6 is a diagram showing the configuration 
of the server 1 30. As shown in the figure, the server 1 30 
comprises a server controller 131 , a user data base 132, 
a communication unit 1 33, a charging process unit 1 34, 
a downloaded-program storage unit 135 and a saved- 
information storage unit 136. 

[0080] The server controller 131 is a member for con- 
trolling server components for rendering services to 
download application programs to the information- 
processing apparatus 1 . An actual downloading process 
will be explained later by referring to Figs. 12 and 13. In 
addition, the server controller 131 also executes various 
kinds of management such as management/cataloging 
of users, management of application programs to be 
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downloaded and management of a charging process for 
each of the users. 

[0081] The user data base 132 is amemberforstoring 
data of users registered as recipients of services ren- 
5 dered by the server 130 to download programs to the 
information-processing apparatuses 1 . 
[0082] Data of a user includes the name of the user, 
the age of the user, the birthday of the user, the gender 
of the user, the address and the occupation of the user, 
the telephone number of the user, the fax number of the 
user, the email address of the user, charging information 
of the user, the password of the user, the log-in ID of the 
user and the equipment serial ID assigned to the infor- 
mation-processing apparatus 1 used by the user. 
[0083] The charging information is information for col- 
lecting a fee from the user. Examples of such informa- 
tion are the number of a bank account assigned to the 
user and the number of a credit card issued to the user. 
[0084] The password is typically a registered code de- 
termined by the user arbitrarily or a unique code as- 
signed by the server 1 30 to each user. The password is 
used for authenticating the user before a requested ap- 
plication program is downloaded as will be described lat- 
er. 

[0085] When a communication with an information- 
processing apparatus 1 is established, the server con- 
troller 131 refers to information stored in the user data 
base 132 to authenticate the user of the information- 
processing apparatus 1 . The server controller 131 is al- 
so capable of carrying out a necessary charging process 
for the user. 

[0086] The communication unit 133 is a member for 
communicating data with the information-processing 
apparatus 1 by way of communication networks such as 
Internet N1 and the mobile communication network N2 
which are shown in Fig. 5. 

[0087] The charging process unit 1 34 is a member for 
carrying out a charging process for the user receiving a 
service in accordance with a command issued by the 
server controller 1 31 . An example of the charging proc- 
ess is computer processing to find a total of money 
which each user must pay or to execute a procedure to 
withdraw money from a bank account. 
[0088] The downloaded-program storage unit 135 is 
a member for storing a variety of application programs 
to be downloaded to the information-processing appa- 
ratus 1 and data files relevant to the programs. Applica- 
tion programs that can be downloaded are conceivably 
application programs generally available in the market 
for sales, version-up programs, additional data, a new 
software product serving as a prototype version, soft- 
ware files and many other kinds of software. 
[0089] The saved-information storage unit 136 is a 
storage member which is used for saving data from the 
D-RAM 24 employed in the information-processing ap- 
paratus 1 in accordance with a request made by the in- 
formation-processing apparatus 1 in case the D-RAM 
24 does not have a sufficient free area for installing a 
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new application program. For example, a storage area 
of 10 Mbyte is allocated In the saved-information stor- 
age unit 136 to each registered user. 
[0090] It should be noted that, while the downloaded- 
program storage unit 135 and the saved-information 
storage unit 1 36 provided internally in the server 1 30 as 
shown in Fig. 6 are typically a hard-disc drive or another 
storage unit that has a large capacity and can be imple- 
mented in a recording/playback apparatus, the down- 
loaded-program storage unit 135 and the saved-infor- 
mation storage unit 1 36 can each also be a unit external 
to the server 130. For example, the downloaded-pro- 
gram storage unit 135 and the saved-information stor- 
age unit 136 are connected by Internet N1 or a dedicat- 
ed line to the server 130 in such a way that the server 
130 is capable of managing the downioaded-program 
storage unit 135 and the saved-information storage unit 
136. As an alternative, the downioaded-program stor- 
age unit 1 35 and the saved-information storage unit 1 36 
are different storage areas in the same recording medi- 
um employed in a recording/playback apparatus. 

6: Processing to Download an Application Program from 
the Server to the Information-Processing Apparatus 

[0091] Much like an ordinary PC, the user of the infor- 
mation-processing apparatus 1 obtains required appli- 
cation software and installs the software in the informa- 
tion-processing apparatus 1 so as to carry out a desired 
information-processing operation based on the applica- 
tion software. 

[0092] in particular, each user is registered in the 
server 130 described above as a recipient of services 
rendered by the server 130. To be more specific, data 
of each user is stored in the user data base 132 em- 
ployed in the ser/er 130. The server 130 authenticates 
a user by referring to the user data base 132 before 
downloading an application program desired by the user 
to an information-processing apparatus 1 used by the 
user to be installed in a D-RAM 24 for use by the user. 
[0093] In the following description, processing to 
download an application program is explained. 
[0094] First of all, a characteristic operation of this 
embodiment is described in a simple and plain manner 
as follows. An appiication program to be activated by 
the information-processing apparatus 1 must be stored 
in the D-RAM 24. When the user activates an application 
program or switches the software from an application 
program to another, the OS functioning as basic soft- 
ware in the CPU 22 invokes the application program and 
increments the contents of a counter assigned to the 
newly activated application program. The counter is in- 
cluded in an activation-history table provided for all ap- 
plication programs. The activation-history table is stored 
in a non-volatile area of the D-RAM 24. It should be not- 
ed that the activation -history tabie needs to be pre- 
served in the D-RAM 24 even if the power supply of the 
information-processing apparatus 1 is turned off. That 



is why the activation-history table is stored in a non-vol- 
atile area of the D-RAM 24. 

[0095] The activation-history table has a typical con- 
figuration like one shown in Fig. 7. As is obvious from 

s the figure, the number of application programs stored in 
the D-RAM 24, that is, the number of table entries, is 
determined by the size of the activation-history table. 
Provided for each application program, a table entry in- 
cludes an application-program ID, an application name, 

10 an activation count, a save flag, a temporary attribute 
and an address. 

[0096] The activation count represents the number of 
times the application program has been activated. The 
save flag indicates whether or not the application pro- 
's gram has been saved in the saved-information storage 
unit 136 employed in the server 130 in processing de- 
scribed later. The temporary attribute is a flag indicating 
whether or not the appiication program is a program 
temporarily installed in the D-RAM 24 from the down- 
loaded-program storage unit 1 35 employed in the server 
130. The address indicates a location in the D-RAM 24 
at which the application program is stored. 
[0097] The activation count is the counter's contents 
which are incremented when the appiication program is 
activated as described above. 

[0098] When a communication is established be- 
tween the information-processing apparatus 1 and the 
server 130 and the user carries out an operation to 
download a desired application program, the server 1 30 
transmits the requested application program and a data 
fife relevant to the program to the information-process- 
ing apparatus 1 and the CPU 22 stores the application 
program and the relevant data in the D-RAM 24. 
[0099] if the size of a remaining storage area in the 
D-RAM 24 is smaller than the size of a program or the 
amount of data to be loaded from the server 130, how- 
ever, the program or the data cannot be newly installed 
unless an empty area is newly allocated in the D-RAM 
24. 

[0100] In order to solve this problem, in this embodi- 
ment, the OS saves application programs and/or data 
files already loaded in the D-RAM 24 to an empty area 
in the saved-information storage unit 136 employed in 
the server 130. The application programs and the data 
files to be saved are selected by referring to an activa- 
tion-history table. To be more specific, the OS saves the 
selected application programs and the data files thereof 
sequentially one program after anotherto the saved-in- 
formation storage unit 136, starting with that used least 
frequently by the user as indicated by a smallest activa- 
tion count in the activation-history table until a free stor- 
age area large enough for accommodating a program 
or data to be newly downloaded from the downioaded- 
program storage unit 1 35 employed in the server 1 30 is 
allocated in the D-RAM 24. 

[0101] After application programs and the data files 
thereof stored in the D-RAM 24 are saved into the 
saved-information storage unit 136 in the order of in- 
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creasing activation frequencies or increasing activation 
counts as described above, a free storage area allowing 
an application program and/or data to be newly installed 
is allocated in the D-RAM 24. Then, the OS requests the 
server 1 30 to download the desired application program 
and a data file thereof, expanding the downloaded ap- 
plication program and the downloaded data file into the 
D-RAM 24. The OS also adds an application-program 
ID, an application name, an activation count, a save flag, 
a temporary attribute and an address as an entry for the 
downloaded application program to the activation-histo- 
ry table. The OS sets the activation count as well as the 
temporary attribute at 1 and then puts the application 
program in an activatable state. 

[0102] When the use of a downloaded application pro- 
gram is finished, the program is deleted from the D-RAM 
24 so that a free storage area is created in the D-RAM 
24. An application program saved from the D-RAM 24 
to the saved-information storage unit 136 is then re- 
stored back to the free area created in the D-RAM 24. 
[01 03] To put it in detail, an application program down- 
loaded from the server 130 has a temporary attribute 
set at 1 in the activation-history table. Thus, such an ap- 
plication program is deleted from the D-RAM 24 or 
moved to another memory so that the application pro- 
gram no longer exists in the D-RAM 24. 
[0104] Then, the information-processing apparatus 1 
requests the server 130 to transmit the application pro- 
gram and the data file which have been saved in the 
saved-information storage unit 136, storing the program 
and the file into the D-RAM 24. That is to say, a state 
prior to the downloading is restored. At that time, the 
save flag of the application program is reset to 0 in the 
application-history table. 

[0105] It should be noted that the use of a downloaded 
application program can be finished in a variety of pos- 
sible circumstances described as follows. 
[0106] For example, the server 130 presents an ap- 
plication program to the user on a renting basis allowing 
the program to be used only once. Thus, at the end of 
execution of the application program , the use of the pro- 
gram is considered to be finished and a saved applica- 
tion program as well a saved data file can be restored 
back to the D-RAM 24. 

[0107] As an alternative, even if an application pro- 
gram is presented to the user on such a renting basis, 
the use of the program may not be considered to be. fin- 
ished till the user carries out an operation indicating the 
user's intention to return the program to the server 1 30. 
[0108] In addition, in the case of an application pro- 
gram purchased by the user from the server 130, the 
use of the program may be considered to be finished 
when the user transfers the application program in- 
stalled in the D-RAM 24 to a memory card 70. 
[0109] The above processing is further explained by 
referring to models shown in Figs. 8, 9 and 10. First of 
all, assume that the D-RAM 24 is being used ail but fully 
for storing application programs AP1 , AP2 and AP3 as 



well as data files DT1 , DT2, DT3 and DT4 as shown in 
Fig. 8. At that time, let the user make a request to down- 
load an application program AP-a and a data file DT-a 
relevant to the application program AP-a from the server 
5 130. 

[0110] in this case, the OS executed by the CPU 22 
makes an attempt to download and to install the appli- 
cation program AP-a as well as the data file DT-a from 
the server 130 into the D-RAM 24. In the D-RAM 24, 

10 however, there is no enough free storage area left. 
[0111] In order to solve this problem, the OS selec- 
tively saves application programs sequentially one pro- 
gram after anotherto the saved-information storage unit 
136, starting with that used least frequently by the user 

is by referring to the application-history table. Assume that 
the application program AP3 has been used least fre- 
quently by the user. In this case, the OS transmits the 
application program AP3 and the related data file DT3 
thereof to the server 1 30 to be saved in the saved-infor- 

20 mation storage unit 1 36 as indicated by solid-line arrows 
in Fig. 8. 

[0112] The application program AP3 and the data file 
DT3 thereof are saved in the saved-information storage 
unit 136. As a result, since empty areas are created in 

25 the D-RAM 24 as shown in Fig. 9, the application pro- 
gram AP-a and the data file DT-a thereof can be down- 
loaded from the downloaded-program storage unit 1 35 
and installed into the free storage areas in the D-RAM 
24 as indicated by solid-line arrows in the figure. Fig. 1 0 

30 is a diagram showing the states of the D-RAM 24, the 
downloaded-program storage unit 135 and the saved- 
information storage unit 136. The states are obtained 
after the application program AP-a and the data file DT- 
a thereof are installed into the free storage areas. 

35 [01 1 3] After the application program AP-a and the da- 
ta file DT-a thereof are installed from the downloaded- 
program storage unit 135 into the free storage areas of 
the D-RAM 24, the CPU 22 activates the application pro- 
gram AP-a. 

40 [0114] When the use of the downloaded application 
program AP-a and the downloaded data file DT-a is fin- 
ished, on the other hand, the application program AP-a 
and the data file DT-a thereof are first of all deleted from 
the D-RAM 24 shown in Fig. 10 or transferred from the 

45 D-RAM 24 to the memory card 70 or the like to create 
free areas in the D-RAM 24 as shown in Fig. 9. Then, a 
request is made to transmitthe application program AP3 
and the data file DT3 thereof from the saved-information 
storage unit 136 employed in the server 130 to the in- 

50 formation-processing apparatus 1 to be stored back in 
the free storage areas in the D-RAM 24 as indicated by 
dashed-line arrows in Fig. 9 to restore the states shown 
in Fig. 8. The states of the D-RAM 24 and the memory 
card 70, which are shown in Fig. 8, are the states prior 

55 to the downloading. 

[0115] Pieces of processing carried out by the CPU 
22 and the server 1 30 as described above are explained 
by referring to flowcharts shown in Figs. 11,12 and 13. 
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[0116] First of all, Fig. 11 shows a flowchart represent- 
ing processing carried out at activation of an application 
program stored in the D-RAM 24 and not downloaded 
from the server 130. 

[0117] As shown in Fig. 11, the flowchart begins with 5 
a step F301 to form a judgment as to whether or not a 
command to activate a certain application program 
stored in the D-RAM 24 has been issued typically by an 
operation carriec out by the user. If such a command 
has been issued, the flow of the processing goes on to 10 
a step F302 at which the CPU 22 activates the applica- 
tion program and updates the activation-history table. 
To put it in detail, the CPU 22 increments the activation- 
history table's activation count assigned to the applica- 
tion program. is 
[0118] At the next step F303, the CPU 22 executes 
the application program to carry out processing based 
on the program. 

[0119] As described above, the activation-history ta- 
ble is updated at activation of an application program. 20 
In this way, the CPU 22 is capable of always knowing 
an activation history of each application program stored 
in the D-RAM 24 

[0120] On the other hand, Figs. 12 and 13 show flow- 
charts represent! ig processing carried out to download 25 
an application program from the server 1 30. To be more 
specific, Figs. 12 and 13 show flowcharts representing 
processing carried out by the server controller 131 em- 
ployed in the server 130 and a flowchart representing 
processing carried out by the CPU 22 employed in the 30 
information-processing apparatus 1 in parallel to the 
processing performed by the server controller 131. 
[0121] As shov/n Fig. 12, the processing carried out 
by the CPU 22 begins with a step F201 at which the user 
carries out an operation to establish a connection be- 35 
tween the information-processing apparatus 1 and the 
server 130 through a communication line in an attempt 
to download a cesired application program from the 
server 130. In accordance with such an operation, the 
CPU 22 makes an access to the server 1 30 through the 40 
communication unit 36 to make a request for establish- 
ment of a communication with the server 130 through 
the communication line. 

[0122] In the mean time, the processing carried out 
by the server 130 starts with a step F101 at which the 45 
server controller '1 31 forms a judgment as to whether or 
not a request for establishment of a communication has 
been received from the information-processing appara- 
tus 1 . If a request for establishment of a communication 
has been received from the information-processing ap- 50 
paratus 1 , the flow of the processing goes on to a step 
F1 02 at which a communication is established through 
the communication line to allow the server 130 and the 
information -processing apparatus 1 to exchange data 
with each other. 55 
[0123] The flow of the processing carried out by the 
CPU 22 goes on to a step F202 to form a judgment as 
to whether or not a communication has been estab- 



lished. If a communication has been established, the 
flow of the processing goes on to a step F203 at which 
the user is requested to enter a password. Then, the 
CPU 22 transmits authentication data including the 
password to the server 1 30. In addition to the password, 
the authentication data includes the serial ID of the in- 
formation-processing apparatus 1 and the log-in ID. The 
authentication data is information for the server 1 30 au- 
thenticating the user. 

[0124] The pieces of information included in the au- 
thentication data and the password are cataloged in ad- 
vance by the user in the user data base 1 32 employed 
in the server 130. At a step F103, the server controller 
131 forms a judgment as to whether the authentication 
data has been received from the information-processing 
apparatus 1. If the authentication data has been re- 
ceived from the information-processing apparatus 1 , the 
flow of the processing goes on to a step F1 04 at which 
the user data base 1 32 is searched for data associated 
with the password received from the information- 
processing apparatus 1 in orderto authenticate the user. 
[0125] The flow of the processing then goes on to a 
step F1 05 to form a judgment as to whether or not the 
result of authentication is OK. If the result of the authen- 
tication is NG, the flow of the processing goes on to a 
step F106 at which the communication with the informa- 
tion-processing apparatus 1 is ended. At that time, the 
NG result of the authentication is transmitted to the in- 
formation-processing apparatus 1. 
[0126] The flow of the processing carried out by the 
CPU 22 goes on to a step F204 to form a judgment as 
to whether or not the result of authentication is OK. 
Since the result of the authentication is NG in this case, 
the flow of the processing goes on to a step F205 at 
which error processing is carried out before the process- 
ing carried out by the CPU 22 is ended. Typically, the 
user is informed of the NG result of authentication and 
an unapproved loading service. The processing carried 
out by the CPU 22 is then terminated. 
[0127] If the outcome of the judgment formed at the 
step F1 05 indicates that the result of the authentication 
is OK, on the other hand, the flow of the processing car- 
ried out by the server controller 131 goes on to a step 
F1 07 at which a list of application programs that can be 
downloaded and presented to the information-process- 
ing apparatus 1 is transmitted to the information- 
processing apparatus 1 . The application programs that 
can be downloaded and presented to the information- 
processing apparatus 1 are application programs stored 
in the downloaded-program storage unit 135. At that 
time, the OK result of the authentication is also trans- 
mitted to the information-processing apparatus 1 . 
[0128] Since the outcome of the judgment formed at 
the step F204 indicates that the result of the authenti- 
cation is OK in this case, the flow of the processing car- 
ried out by the CPU 22 goes on to a step F206 at which 
the list of application programs is received. At the next 
step F207, the list of application programs is displayed 
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on the display unit 2 to the user. The information- 
processing apparatus 1 requests the userto select a de- 
sired application program from the list, that is, an appli- 
cation program to be downloaded. The userthen carries 
out an operation to select a desired application program 5 
from the list. As the operation to select a desired appli- 
cation program is completed, the CPU 22 transmits data 
representing the selected application program to the 
server 130. 

[0129] In the mean time, the flow of the processing 
carried out by the server controller 1 31 goes on to a step 
F108 to form a judgment as to whether or not the data 
representing the selected application program has been 
received from the information-processing apparatus 1 . 
If the data representing the selected application pro- 
gram has been received from the information-process- 
ing apparatus 1 , the flow of the processing goes on to 
a step F109 at which a total size of the selected appli- 
cation program to be downloaded and a data file rele- 
vant to the program is transmitted to the information- 
processing apparatus 1 . The total size is the size of a 
storage area in the D-RAM 24 required for accommo- 
dating the requested application program and the rele- 
vant data file, which are to be downloaded from the serv- 
er 130 to the information-processing apparatus 1. 
[01 30] At the next step F1 1 0 of the flowchart shown 
in Fig. 1 3, the server controller 131 forms a judgment as 
to whether or not saved data has been received from 
the information-processing apparatus 1 . At a step F1 12, 
the server controller 131 forms ajudgment as to whether 
or not a request for downloading has been received from 
the information-processing apparatus 1 . 
[0131] In the mean time, the flow of the processing 
carried out by the CPU 22 goes on to a step F208 of the 
flowchart shown in Fig. 12 to form a judgment as to 
whether or not the total size of the selected application 
program to be downloaded and a data file relevant to 
the program has been received from the server 130. if 
the total size of downloading has been received from 
the server 130, the flow of the processing goes on to a 
step F209 of the flowchart shown in Fig. 1 3 to compare 
the total size of the selected application program to be 
downloaded and a data file relevant to the program with 
the storage size of a free area in the D-RAM 24. 
[01 32] If a free area with a storage size at least equal 
to the total size of the selected application program to 
be downloaded and a data fife relevant to the program 
exists in the D-RAM 24, that is, if the remaining area is 
large enough for installing the application program and 
the relevant data file to be downloaded, the flow of the 
processing goes on to a step F213 at which the infor- 
mation-processing apparatus 1 requests the server 1 30 
to down load the program and the file. 
[0133] In this case, the outcome of the judgment 
formed at the step F1 1 2 of the processing carried out by 
the server 1 30 indicates that a request for downloading 
has been received from the information-processing ap- 
paratus 1 , causing the server controller 131 to continue 



the processing to a step F113. At the step F113, an ap- 
plication program and a relevant data file which are se- 
lected from those stored in the downloaded-program 
storage unit 135 are retrieved and transmitted to the in- 
formation-processing apparatus 1 . The application pro- 
gram and the relevant data file are then downloaded to 
the information-processing apparatus 1. 
[0134] In the mean time, the processing carried out 
by the CPU 22 goes on to a step F21 4 at which the ap- 
plication program and the relevant data file are installed 
in the D-RAM 24. Then, at the next step F215, a new 
entry for the newly installed application program is add- 
ed to the application-history table. The activation count 
and the temporary attribute in the new entry are both set 
at 1 . At the next step F216, the application program is 
activated and processing based on the application pro- 
gram is carried out. 

[0135] Since the application program downloaded by 
the server controller 1 3 1 at the step F1 1 3 is a copy rent- 
ed or sold to the user, atthe next step F114, the charging 
process unit 1 34 carries out a charging process for de- 
termining a fee to be charged to the user. 
[0136] If the outcome of the judgment formed at the 
step F209 indicates that a free area with a storage size 
at least equal to the total size of the selected application 
program to be downloaded and a data file relevant to 
the program does not exist in the D-RAM 24, that is, if 
the remaining area is not large enough for installing the 
application program and the relevant data file to be 
downloaded, on the other hand, the flow of the process- 
ing goes on to a step F21 0 at which the CPU 22 search- 
es the activation-history table for an application program 
with a smallest activation count. At the next step F211 , 
the application program with a smallest activation count 
is transmitted to the server 1 30 to be saved therein, and 
deleted from the D-RAM 24 to create a free storage ar- 
ea. At the next step F212, the save flag for the saved 
application program in the activation-history table is set. 
[0137] The flow of the processing then goes back to 
the step F209 at which the CPU 22 finds a new total size 
of free storage areas in the D-RAM 24 and compares 
the new total size with the total size of an application 
program and a relevant data file, which are to be down- 
loaded from the server 130. 

[0138] If the total size of an application program and 
a data file relevant thereto is found not greater than the 
total size of free storage areas in the D-RAM 24, the flow 
of the processing goes on to a step F213 to repeat the 
same pieces of processing of the step F21 0 and the sub- 
sequent steps. If the total size of an application program 
and a data file relevant thereto is found greater than the 
total size of free storage areas in the D-RAM 24, on the 
other hand, the flow of the processing goes on to the 
step F210 at which pieces of processing of the step 
F210 and the subsequent steps are carried out again. 
That is to say, the CPU 22 searches the activation-his- 
tory table for an application program with a smallest ac- 
tivation count, saves the application program from the 
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D-RAM 24 to the server 1 30 and updates the activation- 
history table before going back to the step F209. 
[0139] It should be noted that, at the step F210, the 
activation -history' table is of course searched for an ap- 
plication program with a; smallest activation count 
among application programs each having a reset save 
flag. 

[0140] Afterthe CPU 22 of the information-processing 
apparatus 1 transmits an application program and a da- 
ta file to the sen/er 130 at the step F211 to be saved 
therein as descr bed above, the outcome of the judg- 
ment formed by the server controller 131 employed in 
the server 1 30 at the step F1 1 0 indicates that saved data 
has been received, causing the flow of the processing 
carried out by the server 1 30 to go on to a step F1 1 1 at 
which the received application program and the re- 
ceived data file are saved in the saved-information stor- 
age unit 136. [0072] 

[0141] As described above, in case the D-RAM 24 
does not contain a free area with a storage size large 
enough for accommodating a desired application pro- 
gram and a data file relevant thereto to be downloaded 
from the downloaded-program storage unit 135 to the 
D-RAM 24, in the pieces of processing carried out by 
the CPU 22 at the steps F209 to F212 and in the pieces 
of processing carried out by the server controller 1 31 at 
the steps F110 and F1 11, the CPU 22 repeatedly trans- 
fers application programs and data files relevant thereto 
from the D-RAM 24 to the saved-information storage 
unit 136 one program after another, starting with an ap- 
plication program having a smallest activation count till 
such a free area gets allocated in the D-RAM 24. 
[0142] At a time the storage size of such a free area 
becomes large enough for accommodating a desired 
application program and a data file relevant thereto to 
be downloaded from the downloaded-program storage 
unit 135 to the D-RAM 24, the flow of the processing 
carried out by the CPU 22 goes on to the step F213 and 
the subsequent steps at which the CPU 22 makes a re- 
quest for downloading of the desired application pro- 
gram. At this recuest, the server controller 131 down- 
loads the desired application program and the relevant 
data file at the step F1 1 3 and carries out a charging proc- 
ess after the downloading. The CPU 22 then installs the 
downloaded application program and the downloaded 
data file, updates the application-history table to include 
a new table entry for the downloaded application pro- 
gram and activates the installed application program. 
[0143] It should be noted that the charging process 
carried out by the server controller 131 at the step F1 1 4 
may include charging for a fee of storing saved applica- 
tion programs ard saved data files in case such appli- 
cation programs and such data files have been saved 
in the saved-information storage unit 136. 
[0144] In addition, the fee of storing saved application 
programs and saved data files normally depends on the 
length of a storage time even though the length is not 
known at the time the charging process is carried out at 



the step F114. 

[0145] By virtue of the processing described above, 
the user is capable of obtaining a desired application 
program from the server 1 30 without the need to worry 
5 about a free storage area left in the D-RAM 24 and the 
need to carry out an operation to delete or save an ap- 
plication program already existing in the D-RAM 24. 
[0146] The user is capable of using a desired appli- 
cation program downloaded from the server 1 30 in any 
10 arbitrary way. At the end of the use of the desired appli- 
cation program, application programs and data files 
which have been saved in the saved-information stor- 
age unit 136 are restored to the D-RAM 24. 
[0147] It should be noted that, as described above, 
15 the use of a downloaded application program is ended 
in accordance with a variety of possible conditions such 
as the form of the service rendered by the server 130 
and a contract made by the provider with the user. 
[0148] The flow of the processing carried out by the 
20 CPU 22 then goes on from the step F21 6 to a step F21 7 
to form a Judgment as to whether or not the use of the 
downloaded application program has been ended. If the 
use of the downloaded application program has been 
ended, the processing goes on to a step F21 8 at which 
25 the application program identified by a set temporary at- 
tribute thereof and a data file relevant to the program 
are put in a state of being deleted from the D-RAM 24. 
A set the temporary attribute of an application program 
indicates that the application program has been down- 
so loaded from the server 130. Such an application pro- 
gram and a data file relevant thereto are put in a state 
of being deleted from the D-RAM 24 by typically being 
transferred to the memory card 70 or merely being 
erased from the D-RAM 24 to create a free storage area 
35 in the D-RAM 24. Then, the CPU 22 issues a requestto 
the server 130 to restore. saved data. 
[0149] In the mean time, the processing carried out 
by the server controller 131 goes on to a step F115 to 
form a judgment as to whether or not a request for res- 
40 toration of saved data has been received from the infor- 
mation-processing apparatus 1 . If a request for restora- 
tion of saved data has been received from the informa- 
tion-processing apparatus 1 , the flow of the processing 
goes on to a step F116 at which the saved data is re- 
45 trieved from the saved-information storage unit 1 36 and 
transmitted to the information-processing apparatus 1. 
After the saved data is transmitted to the information- 
processing apparatus 1 , the flow of the processing goes 
on to a step F117 at which the communication is can- 
50 celed before the processing is ended. 

[01 50] At a step F21 9, the CPU 22 receives the saved 
data and stores the data back to the D-RAM 24 before 
terminating the processing. It should be noted that, as 
the saved application program is restored to the D-RAM 
55 24, the program's saved flag in the application-history 
table is cleared. 

[01 51 ] By carrying out the restoration processing, the 
D-RAM 24 is put back to a state prior to the downloading. 



25 



30 



35 



40 



45 



50 



13 



MSDOCID: <EP. 



_1164476A2J_> 



BNS page 13 



25 



EP 1 164 476 A2 



26 



[0152] The processing described above provides an 
effect of implementation of extremely user-friendly and 
stressless operations that allow the user to use any ar- 
bitrary application program presented by the server 1 30 
without worrying about a memory resource available in 
the D-RAM 24. 

[0153] In addition, since the D-RAM 24 is restored to 
a state prior to downloading, saved application pro- 
grams can be again used without a problem. 
[0154] Furthermore, since the application-history ta- 
ble is updated each time an application program is ac- 
tivated, an application program with a smallest activa- 
tion count can be selected as a program to be trans- 
ferred from the D-RAM 24 and saved. An application 
program with a smallest activation count is least likely 
activated during the use of a downloaded application 
program. As a result, it is possible to offer an environ- 
ment most suitable for the user. 

[0155] The flowcharts shown in Fig. 13 indicate that 
the server 1 30 executes the steps F1 1 4 and F1 1 5 con- 
secutively while the CPU 22 executes the steps F216 
and F217 also consecutively. It should be noted, how- 
ever, that during the executions, the communication is 
actually canceled and reestablished after authentication 
in many cases. 

[0156] Assume for example that an application pro- 
gram downloaded from the server 130 is a temporary 
rented copy. In this case, the application program is 
used only during a short period of time and, in order to 
restore the application program to the D-RAM 24, the 
processing represented by the flowcharts shown in Fig. 
13 can be carried out as it is. In actuality, however, it is 
convenient in many cases to cancel the communication 
once upon completion of the downloading of an appli- 
cation program. That is to say, since it is impossible to 
estimate the length of the time during which an applica- 
tion program downloaded by the user is used, it is un- 
desirable to keep a PDA apparatus in a state of com- 
municating with the server 130 for a long time. 
[0157] If the communication between the server 130 
and the information-processing apparatus 1 is canceled 
once upon completion of the downloading of an appli- 
cation program, the communication is reestablished up- 
on completion of the use of the application program by 
carrying out authentication so that saved data can be 
restored to the D-RAM 24. 

[0158] In orderto cancel the communication between 
the server 130 and the information-processing appara- 
tus 1 once upon completion of the downloading of an 
application program, processing represented by flow- 
charts shown in Figs. 14 and 15 is carried out in place 
of the processing represented by the flowcharts shown 
in Fig. 13. It should be noted that the processing repre- 
sented by the flowcharts shown in Fig. 1 2 are not includ- 
ed in the flowcharts shown in Figs. 14 and 15 and not 
re-explained. In addition, pieces of processing of the 
flowcharts shown in Figs. 14 and 15, that are identical 
with those represented by the flowcharts shown in Fig. 



1 3, are denoted by the same step numbers as the latter. 
[0159] Pieces of processing carried out by the server 
1 30 at steps F1 1 0 to F1 1 4 of the left flowchart shown in 
Fig. 14 are identical with their counterparts in the left 

s flowchart shown in Fig. 13. By the same token, pieces 
of processing carried out by the information-processing 
apparatus 1 at steps F209 to F216 of the right flowchart 
shown in Fig. 14 are identical with their counterparts in 
the left flowchart shown in Fig. 13. 

10 [01 60] It should be noted that the server controller 1 31 
canceles the communication at a step F120 to tempo- 
rarily end the processing after completing the charging 
process at the step F114. 

[0161] Even with the communication between the 
1 5 server 1 30 and the information-processing apparatus 1 
canceled, at the step F216, the information-processing 
apparatus 1 executes the application program down- 
loaded from the server 1 30. 

[01 62] As the outcome of the judgment formed at the 
20 step F217 of the flowchart shown in Fig. 15 indicates 
that the use of the application program downloaded from 
the server 130 has been ended, the processing carried 
out by the CPU 22 goes on to a step F221 at which the 
CPU 22 makes a request for reestablishment of the 
25 communication with the server 130. 

[0163] At the steps F221 to F225, the CPU 22 carries 
out processing including transmission of such a request 
for reestablishment and authentication data in the same 
way as respectively the steps F201 to F205 of the flow- 
30 chart shown in Fig. 12. 

[0164] At the request received from the information- 
processing apparatus 1, the server controller 131 em- 
ployed in the server 130 carries out the same processing 
at steps F121 to F126 the flowchart shown in Fig. 15 in 
35 the same way as respectively as the steps F1 01 to F1 06 
of the flowchart shown in Fig. 12. That is to say, at the 
request received from the information-processing appa- 
ratus 1 , the server controller 131 authenticates the user 
before establishing a communication with the informa- 
nt? tion-processing apparatus 1 . If the result of the authen- 
tication is NG, the communication is canceled. If the re- 
sult of the authentication is OK, on the other hand, the 
flow of the processing goes on from a step F125 to a 
step F1 15. 

45 [0165] On the other hand, as the result of the judg- 
ment formed at the step F224 indicates that an OK au- 
thentication result has been received from the server 
130, the CPU 22 employed in the information-process- 
ing apparatus 1 continues the processing to a step 

50 F218. 

[0166] At the step F21 8, the CPU 22 puts an applica- 
tion program with the temporary attribute thereof set and 
a data file relevant to the program in a state of being 
deleted from the D-RAM 24. The application program 
55 with the temporary attribute thereof set is a program that 
was downloaded from the server 130. Such an applica- 
tion program and a data file relevant thereto are put in 
a state of being deleted from the D-RAM 24 by typically 
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being transferred to the memory card 70 or merely being 
erased from the D-RAM 24 to create a free storage area 
in the D-RAM 24. Then, the CPU 22 then issues a re- 
quest to the server 1 30 to restore saved data. 
[0167] In the mean time, the processing carried out 5 
by the server 1 30 goes on to a step F11 5 to form a judg- 
ment as to whether or not a request for restoration of 
saved data has been received from the information- 
processing appa-atus 1. If a request for restoration of 
saved data has been received from the information- 10 
processing apparatus 1, the server controller 131 con- 
tinues the processing to a step F1 1 6 at which the saved 
data is retrieved from the saved-information storage unit 
136 and transmitted to the information-processing ap- 
paratus 1 . After tie saved data is transmitted to the in- 15 
formation-processing apparatus 1, the flow of the 
processing goes on to a step F1 1 7 at which the commu- 
nication is canceled before the processing is ended. 
[0168] At a step F21 9, the CPU 22 receives the saved 
data and stores tie data back to the D-RAM 24 before 20 
terminating the processing. It should be noted that, as 
the saved application program is restored to the D-RAM 
24, the program's saved flag in the application-history 
table is cleared. 

[0169] By carrying out the restoration processing, the 25 
D-RAM 24 is put b ack to a state prior to the downloading. 
[0170] In accordance with the processing represent- 
ed by the flowcharts shown in Figs. 14 and 15, the com- 
munication is once canceled at the time the download- 
ing of an application program from the server 1 30 to the 30 
information-processing apparatus 1 is completed. As 
the use of the application program downloaded by the 
user is ended, a request for reestablishment of the com- 
munication is made and, after the user is authenticated, 
saved data is restored to the information-processing ap- 35 
paratus 1 . Thus, while an application program is being 
used, the communication is not kept in the established 
state. In addition, the user of the information-processing 
apparatus 1 is capable of using an application program 
without worrying about the communication time. Fur- 40 
thermore, congestion of the communication line can be 
avoided. 

[0171] The configuration of an embodiment imple- 
menting an information-processing apparatus, process- 
ing related to application software and otherthings have 45 
been described so far. It should be noted, however, that 
the scope of the present invention is not limitedto details 
of the embodiment. That is to say, a variety of versions 
of the embodiment can be thought of. 
[0172] In addition, applications of the present inven- 50 
tion are not limited to a portable information-processing 
apparatus. Instead, the present invention can also be 
applied to a broad range of apparatuses. 
[0173] As discussed above, in illustrative embodi- 
ments of the present invention, if the storage means em- 55 
ployed in the information-processing apparatus does 
not contain a free area with a storage size large enough 
for accommodating a desired application program and 



a data file relevant thereto to be downloaded from a 
server, the information communication system automat- 
ically transfers application programs and data files from 
the storage means to an external recording medium to 
be saved therein in order to secure a free storage area 
in the storage means. The free storage area is used for 
storing a desired application program and a relevant da- 
ta fiie which are to be downloaded from the server. 
[0174] As a result, there is exhibited an effect of im- 
plementation of extremely user-friendly and stressless 
operations that allow the user to use any arbitrary appli- 
cation program presented by the server without worry- 
ing about a memory resource. 

[0175] As for the server, it is possible to present ap- 
plication programs to a wide range of users and, hence, 
promote the effective utilization and popularization of 
the application programs. 

[0176] When the use of a downloaded application pro- 
gram is ended, the application program and a data file 
relevant to the program are put in a state of being de- 
leted from the storage means whereas transferred and 
saved application programs and data files are restored 
to the storage means to put back the storage means to 
a state prior to downloading. As a result, the user does 
not encounter any inconveniences caused by the down- 
loading. 

[0177] An application program to be transferred from 
the storage means and saved in the server is selected 
on the basis of information on an activation history man- 
aged and stored in a application-history table which is 
updated each time an application program is activated. 
Typically, an application program used least frequently 
is selected as a program to be transferred from the stor- 
age means to the server for saving the program. As a 
result, it is possible to provide the user with an environ- 
ment suitable for the user. 



Claims 

1. An information-processing apparatus comprising: 

storage means forstoring application programs 
and data files; 

processing means for activating an application 
program stored in said storage means to carry 
out required processing; 
communication means for communicating data 
with an external server; and 
control means for controlling said communica- 
tion means and said storage means; 

wherein said control means controls said 
communication means and said storage means in 
such a manner that when an application program is 
downloaded from said server connected by said 
communication means, if said storage means has 
afree storage area left in which said application pro- 
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gram is allowed to be installed, said application pro- 
gram downloaded from said server is installed in 
said storage means; but if said storage means has 
no free storage area left in which said application 
program is allowed to be installed, an application 
program or a data file stored in said storage means 
is saved to an external recording medium by way of 
said communication means in order to allocate a 
free storage area in said storage means and then 
said application program transmitted from said 
server is installed in said storage means. 

2. The information-processing apparatus according to 
claim 1, further comprising: 

activation -history management means for stor- 
ing information on an activation history for each 
application program and for updating said infor- 
mation on an activation history for a specific ap- 
plication program upon activation of said spe- 
cific application program by said processing 
means; 

wherein said control means selects an applica- 
tion program to be saved to said external re- 
cording medium on the basis of said informa- 
tion on an activation history. 

3. The information-processing apparatus according to 
claim 1 , wherein said storage means is a non-vola- 
tile storage area. 

4. The information-processing apparatus according to 
claim 1 , wherein if an application program or a data 
file saved in said external recording medium exists 
at completion of use of an active application pro- 
gram downloaded from said server, said control 
means controls operations carried out by said com- 
munication means and said storage means to de- 
lete said active application program from said stor- 
age means in order to restore said saved applica- 
tion program or saved said data file from said exter- 
nal recording medium to said storage means by way 
of said communication means. 

5. The information-processing apparatus according to 
claim 1 , wherein said processing means activates 
an application program upon installation of said ap- 
plication program downloaded from said server into 
said storage means. 

6. A server comprising: 

communication means for carrying out commu- 
nications of data; 

downloaded-data storage means for storing a 
variety of application programs to be download- 
ed; 

saved-data storage means; and 



control means for controlling said communica- 
tion means, said downloaded-data storage 
means, and said saved-data storage means; 
wherein when said server receives a download 

5 request from an information processing appa- 

ratus connected to said server via said commu- 
nicating means for carrying out communica- 
tions of data, said control means transmits an 
application program stored in said download- 

10 ed-data storage means to said information 

processing apparatus, and when said server 
receives a saving request from said information 
apparatus, said control means stores an appli- 
cation program or a data file transmitted from 

is said information processing apparatus in said 

saved-data storage means as saved data. 

7. The server according to claim 6, further comprising 
charging means forcarrying out a charging process 

20 to request the user of said information-processing 
apparatus to pay a cost required for a process of 
transmitting an application program on the basis of 
the download request made by said information- 
processing apparatus, and a cost required for stor- 
es jng an application program or a data file on the basis 
of the saving request made by said information- 
processing apparatus. 

8. An information communication system including an 
30 information-processing apparatus and a server 

connected to said information-processing appara- 
tus in a state of being able to exchange data with 
said information-processing apparatus, 

35 said information-processing apparatus com- 

prising: 

storage means for storing application pro- 
grams and data files; 

^0 processing means for activating an appli- 

cation program stored in said storage 
means to carry out required processing; 
communication means for communicating 
data with an external server; and 

45 control means for controlling said commu- 

nication means and said storage means; 

wherein said control means controls said 
communication means and said storage means 

50 in such a manner that when an application pro- 

gram is downloaded from said server connect- 
ed by said communication means, if said stor- 
age means has a free storage area left in which 
said application program is allowed to be in- 

55 stalled, said application program downloaded 

from said server is installed in said storage 
means; but if said storage means has no free 
storage area left in which said application pro- 
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gram is allowed to be installed, an application 
prograrr or a data file stored in said storage 
means is saved to an external recording medi- 
um by way of said communication means in or- 
der to allocate a free storage area in said stor- 5 
age means and then said application program 
transmitted from said server is installed in said 
storage means, 
said ser/er comprising: 

10 

communication means for carrying out 
communications of data; 
downloaded-data storage means for stor- 
ing a variety of application programs to be 
downloaded; 15 
saved-data storage means; and 
control means for controlling said commu- 
nication means, said downloaded-data 
storage means, and said saved-data stor- 
age means; 20 

wherein when said server receives a 
download requestfrom an information process- 
ing apparatus connected to said server via said 
communicating means for carrying out commu- 25 
nications of data, said control means transmits 
an application program stored in said down- 
loaded-data storage means to said information 
processing apparatus, and when said server 
receives a saving request from said information 30 
apparatus, said control means stores an appli- 
cation program or a data file transmitted from 
said information processing apparatus in said 
saved-data storage means as saved data. 

35 

The information communication system according 
to claim 8, further comprising charging means for 
carrying out a charging process to request the user 
of said information-processing apparatus to pay a 
cost required for a process of transmitting an appli- 40 
cation program on the basis of the download re- 
quest made by said information-processing appa- 
ratus, and a cost required for storing an application 
program or a data file on the basis of the saving re- 
quest made by said information-processing appa- 45 
ratus. 

An information-processing method comprising the 
steps of: 

50 

storing application programs and data files in a 
storing means; 

activating an application program stored in said 
storage means to carry out required processing 
by a processing means; 55 
communicating data with an external server by 
way of a communication means; and 
controlling said communication means and 



said storage means by a control means; 

wherein said control means controls said 
communication means and said storage means in 
such a mannerthat when an application program is 
downloaded from said server connected by said 
communication means, if said storage means has 
a free storage area left in which said application pro- 
gram is allowed to be installed, said application pro- 
gram downloaded from said server is installed in 
said storage means; but if said storage means has 
no free storage area left in which said application 
program is allowed to be installed, an application 
program or a data file stored in said storage means 
is saved to an external recording medium by way of 
said communication means in order to allocate a 
free storage area in said storage means and then 
said application program transmitted from said 
server is installed in said storage means. 

11. The information-processing method according to 
claim 10, further comprising the step of: 

storing information on an activation history for 
each application program and updating said in- 
formation on an activation history for a specific 
application program upon activation of said 
specific application program by said processing 
means; 

wherein said control means selects an applica- 
tion program to be saved to said external re- 
cording medium on the basis of said informa- 
tion on an activation history. 

12. The information-processing method according to 
claim 1 0, wherein if an application program or a data 
file saved in said external recording medium exists 
at completion of use of an active application pro- 
gram downloaded from said server, said control 
means controls operations carried out by said com- 
munication means and said storage means to de- 
lete said active application program from said stor- 
age means in order to restore said saved applica- 
tion program or saved said data file from said exter- 
nal recording medium to said storage means by way 
of said communication means. 

13. An information providing method comprising the 
steps of: 

carrying out communications of data by way of 

a communication means; 

storing a variety of application programs to be 

downloaded in a downloaded-data storage 

means; 

controlling said communication means, said 
downloaded-data storage means, and a saved- 
data storage means; 
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wherein when a download request from an in- 
formation processing apparatus connected to 
a server via said communicating means is re- 
ceived, said control means transmits an appli- 
cation program stored in said downloaded-data 5 
storage means to said information processing 
apparatus, and when a saving request from 
said information apparatus is received, said 
control means stores an application program or 
a data file transmitted from said information 10 
processing apparatus in said saved-data stor- 
age means as saved data. 



14. The information providing method according to 
claim 13, further comprising the step of carrying out 
a charging process to request the user of said infor- 
mation-processing apparatus to pay a cost required 
for a process of transmitting an application program 
on the basis of the download request made by said 
information-processing apparatus, and a cost re- 
quired for storing an application program or a data 
file on the basis of the saving request made by said 
information-processing apparatus. 

15. An information-processing program comprising the 
steps of: 

storing application programs and data files in a 
storing means; 

activating an application program stored in said 
storage means to carry out required processing 
by a processing means; 

communicating data with an external server by 
way of a communication means; and 
controlling said communication means and 
said storage means by a control means; 
wherein said control means controls said com- 
munication means and said storage means in 
such a manner that when an application pro- 
gram is downloaded from said server connect- 
ed by said communication means, if said stor- 
age means has a free storage area left in which 
said application program is allowed to be in- 
stalled, said application program downloaded 
from said server is installed in said storage 
means; but if said storage means has no free 
storage area left in which said application pro- 
gram is allowed to be installed, an application 
program or a data file stored in said storage 
means is saved to an external recording medi- 
um by way of said communication means in or- 
der to allocate a free storage area in said stor- 
age means and then said application program 
transmitted from said server is installed in said 
storage means. 

16. The information-processing program according to 
claim 15, further comprising the step of: 



storing information on an activation history for 
each application program and updating said in- 
formation on an activation history for a specific 
application program upon activation of said 
specific application program by said processing 
means; 

wherein said control means selects an applica- 
tion program to be saved to said external re- 
cording medium on the basis of said informa- 
tion on an activation history. 

17. The information-processing program according to 
claim 1 5, wherein if an application program or a data 
file saved in said external recording medium exists 
is at completion of use of an active application pro- 

gram downloaded from said server, said control 
means controls operations carried out by said com- 
munication means and said storage means to de- 
lete said active application program from said stor- 
20 age means in order to restore said saved applica- 
tion program or saved said data file from said exter- 
nal recording medium to said storage means by way 
of said communication means. 

25 18. An information providing program comprising the 
steps of: 

carrying out communications of data by way of 
a communication means; 
30 storing a variety of application programs to be 

downloaded in a downloaded-data storage 
means; 

controlling said communication means, said 
downloaded-data storage means, and a saved- 
35 data storage means; 

wherein when a download request from an in- 
formation processing apparatus connected to 
a server via said communicating means is re- 
ceived, said control means transmits an appli- 
ed cation program stored in said downloaded-data 
storage means to said information processing 
apparatus, and when a saving request from 
said information apparatus is received, said 
control means stores an application program or 
45 a data file transmitted from said information 
processing apparatus in said saved-data stor- 
age means as saved data. 

19. The information providing program according to 
50 claim 18, further comprising the step of carrying out 
a charging process to request the user of said infor- 
mation-processing apparatus to pay a cost required 
for a process of transmitting an application program 
on the basis of the download request made by said 
55 information-processing apparatus, and a cost re- 
quired for storing an application program or a data 
file on the basis of the saving request made by said 
information-processing apparatus. 
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